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Willamette River Stage October 1, 1972 - March 31, 2008
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Willamette River Stage Data,
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Daily Mean Discharge (cfs), October 1, 1972 - March 31, 2008
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Figure 3.1-8
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Daily Mean Discharge (cfs),

October 1, 1972 through March 31, 2008



Average Annual Discharge for Water Years 1973 to 2007
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Average Annual Discharge for

Water Years 1973 to 2007
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River Stage (ft PRD)

2001 River Stage vs Average Annual Values
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Figure 3.1-11a
2001 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11b
2002 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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River Stage (ft PRD)

2003 River Stage vs Average Annual Values
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Figure 3.1-11c
2003 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11d
2004 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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River Stage (ft PRD)

2005 River Stage vs Average Annual Values
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Figure 3.1-11e
2005 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11f
2006 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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River Stage (ft PRD)

2007 River Stage vs Average Annual Values

18
16
14
12
10

OoON O

,/ - - P A
\/ VA

-2

1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

2007 Stage Average Stage -~ - t10- -—--x20

(o = Standard Deviation)

Figure 3.1-11g
2007 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Figure 3.1-11h
2008 Willamette River Stage Data Versus
Average Annual Values (October 1972 — March 2008)
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Daily Mean Discharge (cfs)

2001 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12a
2001 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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Figure 3.1-12b
2002 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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2003 Daily

Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12c
2003 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
2004 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12d
2004 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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2005 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12¢e
2005 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
2006 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12f
2006 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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Daily Mean Discharge (cfs)

2007 Daily Mean Discharge vs Averaged Daily Discharge
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Figure 3.1-12g
2007 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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Figure 3.1-12h
2008 Willamette River Daily Mean Discharge Versus
Averaged Daily Discharge (October 1972 — March 2008)
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RM 0-3 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.
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Figure 3.1-13a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
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RM 3-6 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry

%

o B

0l
/ ’H{Hﬁh"l
Wllm@m\\“\n
m\\\\ |

[Feb 1, 2003

—

0.5

Reference Vector (m/s) \

|
Q = 180,900 cfs| \\\\
W

0
-2
-4
—-6
—-8
— -10
= -12
-14
-
-18
= -20
22
-24
-26
-28
-30

Bathy (m,NAVD88)

Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13b
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Vector Velocity Plot, High Flow
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RM 6-10 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13c
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Vector Velocity Plot, High Flow
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RM 10-13 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13d

Portland Harbor RI/FS
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Vector Velocity Plot, High Flow
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RM 13-16 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry

RM 13

[Feb 1,2003  Q =180,900 cfs|

—

0.5

Reference Vector (m/s)

Bathy (m,NAVD88)

0
-2

-4

-6

-8

-10
12 RM 15
-14
-16
-18
-20
-22
-24
-26
-28
-30

Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVD88; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13e

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
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RM 16-19 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13f

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
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RM 19-22 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13¢g

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
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RM 21-24 | 06 Jun 2008 | Columbia and Lower Willamette River High Flows/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 1, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.9 m NAVDS8S8; river flow 180,900 cfs
Lower Columbia River conditions; stage at Vancouver: 5.4 m NAVDS88, stage at St. Helens: 4.8 m NAVDS8S; river flow 170,000 cfs.

Figure 3.1-13h

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
RM 21-24
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Portland Harbor RI/FS

Remedial Investigation Report

Willamette and Columbia River Flows and
Modeled Multnomah Channel Flows

as a Fraction of the Willamette Flow



Vector Plot (ADCP Data) of the Water-column-averaged Velocity, Magnitude, and Direction at
Transect 11, RM 8

F1AA° Projecind Velecity [ve] (Ref: Bim)
il ——Top [l ——PBstion ©

Vector Profile of the Velocity Measured Perpendicular to Transect 11 at RM 8 on April 19, 2002

Figure 3.1-15a-b

Portland Harbor RI/FS

Remedial Investigation Report
ADCP Data at Transect 11 at RM 8



Vector Plot (ADCP Data) of the Water-column-averaged Velocity, Magnitude, and Direction at
Transect 14, RM 9.6

S

Vector Profile of the Velocity Measured Perpendicular to Transect 14 at RM 8 on April 19, 2002

Figure 3.1-16a-b

Portland Harbor RI/FS

Remedial Investigation Report
ADCP Data at Transect 14 at RM 9.6
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Transect 1 at 09:20 hours — River Mile 1.0

Source: DEA (2004b)
Figure 3.1-17a
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 2 at 10:18 hours — River Mile 2.0

Source: DEA (2004b)
Figure 3.1-17b
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 3 at 10:41 hours — River Mile 2.5
Source: DEA (2004b)
Figure 3.1-17c

Portland Harbor RI/FS

Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 3 at 16:53 hours — River Mile 2.5

Source: DEA (2004b)

Figure 3.1-17d
Portland Harbor RI/FS

Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 4 at 11:06 hours — River Mile 3.1 at Entrance to Multnomah Channel
Source: DEA (2004b)
Figure 3.1-17e
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Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 4 at 16:31 hours — River Mile 3.1 at Entrance to Multnomah Channel

Source: DEA (2004b)
Figure 3.1-17f
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



270.0° Projected Velocity [ft's] (Ref: Btm)

Bottom Top Q@ Bottom Q
P |
4asm oo 0583 1214 1185 235 2529 3sm

2 52 103 153 203 253 303 353
Length [ft]
Velocity Direction [] (Ref: Btm)
——Hottom Top @ Bottom
ﬂ H

Stick Ship Track (Re
Ship Track

A

f: Btm)

375

2.000 [ft's]
§
-

Distance North [ft
=
o

-65 30
Distance East [ft]
Discharge (Btm) Left to Right

124 21¢

2 52 103 153 203 253 303 353
Length [ft]

# Ensembles 62
Start Time 11:01:46
Duration 126.53 [zl
: Total @ 31242.69 [ffs]
Top @ 2640.55 [ftere]
Measured Q 22034.53 [fteiz]
Bottom Q 1948.14 [fts]
(T+M+E) 0 26623.23 [fts]
Left Distance 145.00 [ft]
Left Welocity 0.733 [ftis]
Left Depth 24.40 [ft]
Left Area 1768.91 [ft]
Left 916.96 [fteiz]
Right Distance 130.00 [ft]
Right Velacity 1.832 [trs]
Right Dapth 43.98 [ft]
Right Area 2858.46 [ft]
Right @ 3702.50 [ffs]
Width 636.95 [
Total Area 21158.03 [ft]
QiArea 1.48 [ftés]
Flows Dir. 270.14 ]
Avg Course 9.16 {in]
AR Boat Speed 3.189 [fts]

Transect 17 at 11:01 hours — Multnomah Channel

Source: DEA (2004b)

Figure 3.1-17g
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ADCP Survey Winter 2004 Transect Data
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Figure 3.1-17h
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Figure 3.1-17i
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Transect 9 at 12:50 hours — River Mile 6.8

Source: DEA (2004b)

Figure 3.1-17n
Portland Harbor RI/FS

Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



317.0° Projected Velocity [ft's] (Ref: Btm) Stick Ship Track (Ref: Btm)
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Transect 10 at 13:35 hours — River Mile 7.8

Source: DEA (2004b)
Figure 3.1-170
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



311.0° Projected Velocity [ft/s] (Ref: Btm) Stick Ship Track (Ref: Btm)
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Transect 11 at 13:55 hours — River Mile 8.0

Source: DEA (2004b)
Figure 3.1-17p
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 12 at 14:11 hours — Entrance to Swan Island Lagoon

Source: DEA (2004b)
Figure 3.1-17q
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data
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Transect 14 at 15:01 hours — River Mile 9.6
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Figure 3.1-17r
Portland Harbor RI/FS
Remedial Investigation Report

ADCP Survey Winter 2004 Transect Data



313.0° Projected Velocity [ft's] (Ref: Btm) Stick Ship Track (Ref: Btm)
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Transect 15 at 15:22 hours — River Mile 10.0

Source: DEA (2004b)
Figure 3.1-17s
Portland Harbor RI/FS
Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



303.0° Projected Velocity [ft's] (Ref: Btm)
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Figure 3.1-17t
Portland Harbor RI/FS

Remedial Investigation Report
ADCP Survey Winter 2004 Transect Data



RM 2 -5 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 3, 2003 at 1800hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVDS88; river flow 126,615 cfs
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVD88, stage at St. Helens: 4.5 m NAVDS8S8; river flow 178,000 cfs.

Figure 3.1-18a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Ebb, RM 2-5



RM 5 -9 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry
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Additional Notes:

Bathymetric data collected in Feb 2004.

Time Series Data for February 3, 2003 at 1800hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVDS8S8; river flow 126,615 cfs

Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVDS88, stage at St. Helens: 4.5 m NAVDS8S; river flow 178,000 cfs.

Figure 3.1-18b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Ebb, RM 5-9



RM 8 -11.8 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Ebb Velocity/Depth/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for February 3, 2003 at 1800hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 3.5 m NAVDS8S8; river flow 126,615 cfs
Lower Columbia River conditions; stage at Vancouver: 5.0 m NAVDS88, stage at St. Helens: 4.5 m NAVDS8S; river flow 178,000 cfs.

Figure 3.1-18c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Ebb, RM 8-11.8



RM 2 -5 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)

. [Jan 31,2003 O = 125,471 cfs] /{/x 7 / 7 Bathy (m,NAVD88)

i - //, 7 ) 7, ~ . 0
35 ; References\?ector(cm/s) / 4 f/::/’,«;/ RM 2 _‘21

| #4ffffff4’/ -6

B ,l/‘fffff*ﬂ/ - 3

I N fotse o

I RM3 fif Sy
34 - o Hl”““f - -16

- ™~ mmm .18

! TR 20

g \\\‘\\\\\\ — :gi

* L i 26
B[ ¥ \\ S, 28

- \\\\ A\ -30

- \‘ A ‘ i

= \u\

B RM 4 \\ \\\‘}\\\; \
32 - \\\\\ \\\

B AN N

\ \\\ \\‘: e

B &\‘\\ \\«‘

= \‘\\\ il

- \*\‘\&\\; RM 5
a1 |- WL

, O

= | i i | \\\NA \T\\;‘ | ] i

5 6 7 8 9 10 11

Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for January 31, 2003 at 0300hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVDS8S8; river flow 125,471 cfs
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVD88, stage at St. Helens: 3.8 m NAVDS8S; river flow 150,000 cfs.

Figure 3.1-19a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Flood, RM 2-5



RM 5 -9 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for January 31, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVDS8S8; river flow 125,471 cfs
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVDS88, stage at St. Helens: 3.8 m NAVDS8S; river flow 150,000 cfs.

Figure 3.1-19b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Flood, RM 5-9



RM 8 -11.8 | 20 Nov 2008 | Lower Willamette River High Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for January 31, 2003 at 0300hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 2.5 m NAVDS8S8; river flow 125,471 cfs
Lower Columbia River conditions; stage at Vancouver: 4.1 m NAVDS88, stage at St. Helens: 3.8 m NAVDS8S; river flow 150,000 cfs.

Figure 3.1-19c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, High Flow
Mid Flood, RM 8-11.8



RM 2 -5 | 20 Nov 2008 | Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)
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Additional Notes:

Bathymetric data collected in Feb 2004.

Time Series Data for September 25, 2002 at 1600hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVDS88; river flow 9,113 cfs
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVDS88, stage at St. Helens: 2.3 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-20a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Ebb, RM 2—--5



RM 5 -9 | 20 Nov 2008 | Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1600hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVDS88; river flow 9,113 cfs
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVDS88, stage at St. Helens: 2.3 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-20b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Ebb, RM 5-9



RM 8 -11.8 | 20 Nov 2008 | Lower Willamette River Low Flow, Mid Ebb (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1600hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 0.4 m NAVDS88; river flow 9,113 cfs
Lower Columbia River conditions; stage at Vancouver: 2.1 m NAVD88, stage at St. Helens: 2.3 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-20c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Ebb, RM 8-11.8



RM 2 -5 | 20 Nov 2008 | Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1930hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVDS88; river flow 9,098 cfs
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVDS88, stage at St. Helens: 2.6 m NAVDS8S8; river flow 130,000 cfs.

Figure 3.1-21a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Flood, RM 2-5



RM 5 -9 | 20 Nov 2008 | Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for September 25, 2002 at 1930hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVDS8S8; river flow 9,098 cfs
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVDS88, stage at St. Helens: 2.6 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-21b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Flood, RM 5-9



RM 8 -11.8 | 20 Nov 2008 | Lower Willamette River Velocity Low Flow, Mid Flood (Velocity/Depth/Bathymetry)
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Additional Notes:

Bathymetric data collected in Feb 2004.

Time Series Data for September 25, 2002 at 1930hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.3 m NAVDS8S8; river flow 9,098 cfs
Lower Columbia River conditions; stage at Vancouver: 3.0 m NAVDS88, stage at St. Helens: 2.6 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-21c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Mid Flood, RM 8-11.8



RM 0-3 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:

Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs

Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22a

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 0-3
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22b

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 3-6



RM 6-10 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS88; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22c

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 6-10
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22d

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 10-13



RM 13-16 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVD88; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22¢e

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 13-16



RM 16-19 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.
Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVD8S; river flow 130,000 cfs.

Figure 3.1-22f

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 16-19



RM 19-22 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;

Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22¢g

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 19-22



RM 21-24 | 06 Jun 2008 | Lower Willamette River Low Flow, Strong Flood Tide/Bathymetry
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Additional Notes:  Bathymetric data collected in Feb 2004.

Time Series Data for November 4, 2002 at 1500hrs;
Lower Willamette River conditions; stage at Morrison St. Bridge: 1.5 m NAVDS8S8; river flow 9,418 cfs
Lower Columbia River conditions; stage at Vancouver: 2.8 m NAVDS88, stage at St. Helens: 2.9 m NAVDS8S; river flow 130,000 cfs.

Figure 3.1-22h

Portland Harbor RI/FS
Remedial Investigation Report
Vector Velocity Plot, Low Flow
Strong Flood, RM 21-24
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Portland Harbor 2002—2009 Bathymetric Change
RM 11 to End of Navigation Channel
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Portland Harbor 2002—2009 Bathymetric Change
End of Navigation Channel to RM 11.8
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Figure 3.2-6
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